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This manuscript is written in the American Psychological 
Association format for submission to scholarly journals. Additional 
information concerning pilot work, methodology, and data is contained in 
the appendices.
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Abstract
Members of three baseball teams for 13-to-14-year-olds and four 
teams for 10-to-12-year olds participated in a season-long study of 
their skills, knowledge base, and game performance. Subjects were 
weighed, height measured, skill tested at base running speed and 
throwing for distance and accuracy, game performance coded (position, 
control of ball, correctness of decision as to play to make, and proper 
execution of that play), and took a multiple-choice baseball test. 
Coaches supplied batting averages, and ranked their players into three 
levels (best, medium, and poorest players).
As the lowest ranked players generally got little playing time (the 
league had no minimutn-play rule), meaningful comparisons of top and 
bottom rank players were riot feasible. Therefore, the one or two best 
players with complete data frcm each team were compared as a group to 
the one or two poorest who had adequate data, including performance 
scores frcm at least three games. This resulted in four groups: high 
and lew within each age group. The rank groups were compared within age 
and the low rank older players to the high rank younger players, in the 
expectation that high and lew players of an age would be different, but 
those in the cross-age comparison might be similar. For the older 
subjects, rank differences were found for batting averages, controlling 
the ball in games, and kncwledge test scores (high players were superior 
on all three measures). Analysis shewed only one difference for younger
players: the better players got to play more. The cross-age comparison 
results were as expected; the only significant differences were that 
older players were older, taller, and had more years of experience.
Skill and Knowledge Base Attributes of Young Baseball players
To say that children do not perform to adult levels at verbal and 
motor tasks is to state the obvious: adults show an overwhelming 
performance advantage in acquiring and remembering skills and knowledge. 
Three lines of theory have emerged to explain this age-related 
discrepancy.
First, it has been proposed that these changes reflect structural 
development of the central nervous system and are, as such, hard wired. 
Pascual-Leone and Smith's (1969) elegant equations with their supporting 
data detailing age-related changes in mental capacity fall within this 
realm.
A second line focuses on the influence of strategies or mnemonics 
on memory performance (Chi, 1976; Flavell, 1970; Naus & Omstein, 1983; 
Ornstein & Naus, 1979; Thomas, 1980; Ihcmas, Thomas, Lee, Testerman, & 
Ashy, 1985). Such research has consistently found that imposing 
strategy use on children has improved their performance at memory tasks, 
though generally not to the level of adult performance.
Finally, recent research suggests that it is not capacity which 
changes so much as its effective use (Brown & DeLoache, 1978; Chi, 1976, 
1978, 1981; Lindberg, 1980; Ornstein & Naus, 1979). To again use the 
conveniently analogous computer terminology, it is the development of 
software which effects the performance changes. In view of vork such as 
Chi's (Chi, 1976, 1978; Chi & Koeske, 1983) demonstrating adult-like 
performance and strategy use in children with high kncwledge of the
1
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topic under study, it appears that changes in structure are not the 
cause of the strides in performance children past age five make. 
(Reliable data are not available for younger children.)
Anderson's framework (1976, 1982) proposes an explanation for how a 
workable knowledge base is developed. Fundamental to the process is 
acquisition of declarative knowledge, factual information which one 
either has (knows) or one does not. Procedural knowledge is developed 
on the foundation of declarative knowledge. These productions require 
connecting pieces of declarative knowledge so as to work toward reaching 
a goal. For example, declarative knowledge about rules governing 
putting a man out in baseball would be used to form procedures carried 
out by the player with the ball. Based on factual knowledge, the player 
would "knew" whether to tag the runner or just the base.
Procedural knowledge (as productions) development parallels that of 
motor programs in several ways. As motor learning progresses from an 
initial cognitive phase in which the learner must translate a verbal 
understanding of what body part goes where when into action, knowledge 
begins with items of declarative information whose relation is imposed. 
Fitts and Posner's (1967) framework of learning stages is a useful way 
to describe skill acquisition, though the analogy could be drawn with 
other frameworks.
With practice, one goes through the associative phase, in which 
coordinative structures are established, decreasing the degrees of 
freedom a motor task requires. Also wath practice, nodes of knowledge
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become linked so that accessing cne makes other, related nodes 
available. Anderson (1982) noted the relation that forming procedural 
knowledge has to intermediate stages of learning.
Finally, the autonomous stage is reached, so that motor programs 
are smoothly executed without conscious control or with less attention 
than before, or one knows what to do without extended memory search for 
declarative details or lengthy comparisons of alternatives.
The greater the knowledge base, the more nodes (concepts or items 
of information) and the denser the network of links between those nodes, 
rather like a thoroughly cross-referenced paper, which is more liable to 
be discovered in a literature search than one that appears under only 
one or two descriptive headings. As knowledge increases, so do the 
number of nodes and their connections, as well as the ability to make 
meaningful linkages so that information is easily and appropriately 
recalled.
logically, knowledge base and strategy use must have an upwardly 
spiralling relation— as one increases, effective use of the other is 
furthered, thus allowing continued improvement in the former, and so on 
through the process of developing expertise.
Programming rules of behavior is no simple task. Anderson (1982) 
estimates "at least 100 hours of learning and practice (are needed) to 
acquire any significant cognitive skill to a reasonable degree of 
efficiency." (p. 369) In baseball, his statement (p. 373) that 
application of a general rule will be preempted by a more specific one
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only if the specific rule's selection time is less than that of the 
general rule's selection and instigation has particular application. 
Selecting the right play in baseball is dependent on situation specifics 
beyond particulars of who is where. And, as in any competitive sport, 
time is a luxury players are seldom granted. The procedural knowledge 
required is developed with time and practice (Anderson, 1976).
With development of expertise, procedures for processing 
information change in fundamental ways. In the verbal literature, Chi, 
Feltovich, and Glaser (1981) found that novices at physics approached 
and categorized physics problems on a basis of superficial traits, 
whereas more knowledgeable subjects made their decisions according to 
underlying features (e.g., applicability of basic principles) of the 
problems. Bard and Fleury (1976, 1981) showed that basketball experts' 
visual processing of basketball situation diagrams was quite different 
frcm that of nonexperts. Experts had fewer eye fixations than 
nonexperts when viewing diagrams, but they were selective about what 
they looked at, while nonexperts wasted more time looking at irrelevant 
details. As a result, the experts were able to learn more in less time 
about what was happening in the diagrammed situations, from which they 
could draw better conclusions about probable events in the game.
Chiesi, Spilich, and Voss (1979) found that experts on the subject 
of baseball had better recall of game sequences than nonexperts 
(Experiments 3 and 5), as well as being better able to recognize
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previously presented material on the evidence of fragments (Experiment 
2).
French (1985), in a study of 8-to-12-year-old basketball players, 
found that knowledge and decision making in games not only contributed 
to children's classification as good or poor players, but that knowledge 
development across the season was related to concomitant changes in 
quality of play in games.
Players with a greater knowledge base thus have an advantage in 
knowing what to do, and that knowledge base, combined with practice, 
allows efficient generation and execution of the selected play. Even 
though these players have a greater repertoire of actions from which to 
select, selection is rapid because of their more effective search and 
retrieval skills (McCloskey & Bigler, 1980) and ability to predict 
probable game sequences (Chiesi et al., 1979? Bard & Fleury, 1976). 
Experts have the additional advantage of being better able to gauge the 
paths of balls and pucks (Bard & Fleury, 1981; Jones & Miles, 1978? 
Starkes & Deakin, 1984; Tyidesley, 1981).
Once attained, productions and motor programs have similarities. A 
key trait of both is flexibility of application (Anderson, 1982?
Schmidt, 1982b), so that appropriate use is possible for a variety of 
settings. A second is the previously discussed element of 
autcmaticity— the lack of cognitive involvement needed to execute motor 
programs and select productions (Anderson, 1982; Schmidt, 1982a, pp. 
149-150).
Except for French's (1985) study with basketball players, knowledge 
base and expertise has not been examined in a sport setting. The 
purpose of this study was to examine the differences for knowledge base 
and physical skills in game performance of young baseball players. 
Specifically, the following questions were considered:
1. In what ways— skill, knowledge, physical traits— do baseball players 
identified as being of high and low playing ability differ?
2. What differences exist between older, generally more experienced 
baseball players and younger players on the various factors?
Method
Subjects
Members of seven American Legion baseball teams— three C League 
teams, made up of 13-to-14-year-olds, and four D League teams, made up 
of 10-to-12-year-olds— served as subjects. Informed parental consent 
was obtained, and participation by the athletes was voluntary. 
Descriptive data for the teams are shewn in Table 1.
Insert Table 1 about here
Instrumentation
A year before carrying out this study, a pilot study was conducted 
with members of two local youth league baseball teams (Humphries & 
French, 1984). It was then that the coding instrument for games, the 
skill tests, and the basis of the knowledge test were developed.
6
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Reliability testing was done with fifth and eighth graders from a 
neighboring school system, on the assumption that tests which proved 
reliable for than would also be reliable for all children in those 
general age ranges. Reliability for all tests was reconfirmed for study 
participants.
The 50-item multiple choice knowledge test (French & Humphries, 
1985), based on the test used in Humphries and French (1984), was given 
to all subjects. A baseball expert, a collegiate all-American who has 
remained involved with baseball, critiqued the test before it was 
piloted. He evaluated it as to whether it reflected knowledge relevant 
to playing the game and whether it was balanced in its coverage. His 
suggestions were followed up, including some which increased clarity and 
accuracy (e.g., changing the description of the strike zone frcm 
shoulders to armpits). Preliminary testing indicated a KR-20 of .76 for 
fifth graders and .83 for eighth graders. Based on the item analysis 
done on fifth graders' scores, several itans were altered before testing 
eighth graders, which accounts in part for the reliability differences 
between the groups. KR-20 values for subjects in this study were .73 
overall, and .74 and .66 for younger and older participants, 
respectively. Despite acceptable item analyses in the pilot testing, 
the study participants found half the items too easy. Tests were 
rescored using only the 25 items of acceptable difficulty (.20 _< index 
of difficulty _< .80). All questions retained an acceptable index of 
difficulty. Overall, the KR-20 went to .62, and to .70 and .43 for
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older and younger players, respectively. On this basis, scores on the 
short form of the test are considered more indicative of differing 
knowledge levels for older subjects, but inadequately reliable for the 
younger group.
Children were timed to .1 s at three trials of running two bases 
(frcm first to third). Pilot testing reliabilities of .93 and .96 for 
fifth and eighth graders respectively were confirmed for study subjects 
at .92 for older and .91 for younger subjects. Bases were 58 and 68 ft 
(17.67 and 20.72 m) apart, for runs of 116 and 136 ft for younger and 
older subjects, respectively.
Throwing skill was measured by having each child throw a baseball 
at a 4 ft (1.22 m high) x 5 ft (1.52 m wide) target 10 times from behind 
a line 80 ft (24.38 m) from the target for younger and 90 ft (27.42 m) 
for older players. These distances are the approximate distances of a 
threw from the shortstop to first base in the two leagues. Target size 
reflects an area which a first baseman may cover with reasonable 
success. Each attempt was scored as 2 points (hit in flight), 1 point 
(hit on first bounce), or 0 points (miss). Pilot testing with fifth 
graders indicated adequate reliability, R = .82. For study 
participants, R = .75 for younger and .36 for older baseball players.
Players' batting averages were used as a measure of hitting skill. 
This resulted in seme subjects' scores being based on more trials than 
others', but is more indicative of game skill than scores collected at 
practices would have been.
Game skills were coded using the same instrunent used in the pilot 
study. Pour to seven games per team were coded. Each person's
involvement on a play was coded (0 = no; 1 = yes) for whether he was in
position (due to the nature of the game, this might be more accurately
described in many situations as moving to the ball), controlled the
ball (caught on the fly or without running around it or more than 
momentary juggling), made the correct decision (hold the ball, throw it, 
throw to whom), and executed that decision (threw the ball so that its
i
intended recipient could or should have been able to catch it). Less 
than four categories were coded for some plays, as when failure to 
control the ball would preclude making a decision. Decision rules were 
developed for each category. Overall intrarater reliabilty of .86 was 
established by coding and recoding the same videotape of part of a game. 
Reliability was .90 for position, .83 for control, .94 for decision, and 
.85 for execution. Recoding was done after an interim of several days, 
to avoid memory benefits. Filming and game coding were done behind the 
backstop, slightly left of hone plate for an unobstructed view.
Testing
The knowledge test was administered at regular team practices, 
after games for two teams, at a special meeting for one team, and in the 
homes of three subjects who missed their team's regular testing session. 
In all settings, the test and scoresheet were explained and each 
question and its answers read aloud to the subjects.
9
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Performance factors were included in the study because differences 
in knowledge between different skill levels may not, in and of 
themselves, mean anything. They may reflect only that better players 
learn more about the game than poorer players by virtue of getting to 
play more. Size (height and weight) was also included, as it is 
expected to affect performance by giving greater leverage for throwing, 
and is positively correlated to strength. Subjects were weighed and 
measured at practices. The same scale was used for all, placed on level 
concrete surfaces each time. Weight was recorded to the nearest pound, 
then converted to kilograms. The same centimeter measure, taped to a 
wall, was also used each time. Skill testing was done at practices. 
Throwing was tested after the players had warmed up. Total scores for 
the 10 trials were used in analyses. Running was timed after the 
throwing test, and averages for each subject's 3 trials used.
Total number of innings played of those coded was included as well, 
as better players were expected to have more playing time than poorer 
players. There was no minimum-play rule for these teams.
During the season, each coach was asked to rate his team lumbers so 
that they formed three groups of approximately equal size. The groups 
were Rank 1 (high), Rank 2 (medium), and Rank 3 (low) level players. 
These ratings were returned to the experimenter, but not opened until 
data were collected.
Analysis
As poorer players received little playing time, meaningful 
comparisons of highest and lowest ranked players were not possible. In 
the older league. Rank 1 players played in 88.6% of innings coded, while 
Rank 3 players saw action in 20.9%. Distribution of playing time was 
more equitable for the younger players— 86.3% for Rank 1 and 54.1% for 
Rank 3— largely because two of those four teams had only two or three 
substitutes available.
Therefore, the one or two best and poorest players from each team 
on whom adequate data were available were selected and their scores 
compared. Four groups were formed: high older league (CH), low older 
league (CL), high younger league (DH), and low younger league (DL). 
Players included had to have played in at least three games and have 
scores for all tests and physical measures. In a few cases, necessity 
dictated that subjects whose weight, height, batting average, or age 
were unknown be included. (Batting averages were unavailable for one D 
League team.) When deciding between two players for inclusion in this 
group, the one with the most top scores in the four game measures, 
batting average, score on the knowledge test, running speed, and amount 
of playing time was chosen. The low groups' members were selected on a 
similar basis, except that choices between two weak players were made on 
the basis of which had more poorer scores on the aforementioned factors. 
Weaker players, even those good enough to have seen at least moderate 
amounts of play, generally were at positions other than pitcher,
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shortstop, or center (e.g., right or left field, second base), though 
there were exceptions in both high and lew groups. Many of those in the 
low groups in both leagues were ranked in the middle group by their 
coaches, as only one older and six younger Rank 3 subjects had adequate 
game performance scores to be included in this subsample. Besides 
getting less playing time, they typically were put in at right or left 
field or on base and never got to handle the ball.
Three sets of t tests were performed to contrast high and low older 
players, high and low younger players, and lew older with high younger 
players. As the age groups are continuous, it was thought that the best 
younger players and the poor older players might be similar. A 
significance level of .10, higher than standard, was deemed appropriate 
due to the exploratory nature of the study and because the conservative 
Bonferroni technique (Green, 1978) was used to control for 
experimentwise error rate, so°i = .033 for each comparison.
lb determine how the two age groups differed, t tests (*• = .05) 
were carried out for age, height, weight, batting averages, playing 
experience, knowledge, the four game measures, and playing time.
Results
Within the older league, better players were significantly superior 
to poorer players at controlling the ball in games, t (9) = 2.85; 
batting averages, t (8) = 2.62; and scores on the short form of the 
knowledge test, t (9) = 2.57. They did not differ significantly on age, 
t (9) = 2.30; height, t (9) = 2.03; weight, t (9) = 1.76; running speed,
12
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t (9) = 0.79; position, t (9) = 2.46; decision, t (9) = 0.91; execution, 
t. (9) = 0.57; experience, t. (9) = 0.00; or playing time, _t (9) = 1.38.
Poorer older players were, as expected, older, _t (10) = 6.17; 
taller, t (10) = 3.91; and more experienced, t. (10) = 3.29, than better 
young players. No significant differences were found between the groups 
for weight, t (10) = 1.35; knowledge, t (10) = 0.94; position, t (10) = 
0.32; control, t (10) = 0.00; decision, t (10) = 1.74; execution, t (10) 
= 0.57; playing time, t (10) = 1.95; or batting average, t (5) = 1.05.
The only significant difference in the younger league was that 
better players saw more playing time, t (13) = 4.27. No differences 
were found for age, t (13) = 0.30; height, t (11) = 0.74; weight, t (11) 
= 0.25; knowledge, t (13) = 1.67; running, t (13) = 1.48; position, t 
(12) = 0.72; control, j; (12) = 0.53, decision, t (13) = 0.00; execution, 
t (13) = 0.92; experience, t (13) = 1.27; batting average, t. (7) = 0.91; 
or throwing, t. (13) = 1.10.
Insert Tables 2, 3, and 4 about here
When all older participants were conpared to all younger players, 
they were significantly older, _t (74) = 14.83; more experienced, jt (74) 
= 5.04; heavier, t (70) = 5.03; taller, t (70) =8.05; and more 
kncwledgeable, t (75) = 3.29. There were no differences for batting 
average, t (60) = 1.03; position, t (85) = 1.00; ball control, t (84) =
0.26; decision, t (84) = 0.24; execution, t. (81) =0.00; or playing 
time, t. (92) = 1.60.
Discussion
The original research questions can be partially answered in this 
study. As in French (1985), better older players differed from weaker 
players by having a superior knowledge of the game, in addition to these 
players being better at fielding and batting. The extent to which these 
differences are products of ability and expertise and/or other factors 
is debatable. That poor older players were not more knowledgable than 
good younger players, even though they were more experienced, further 
argues for some importance of sport-specific knowledge base.
The differences between the leagues when compared as wholes were 
what one might expect— 13-to-14-year-old baseball players are older, 
taller, heavier, more experienced, and more knowledgeable than 
10-to-12-year-old players.
The data support, the expectation that differences in game knowledge 
are important to older players' general playing skill. Remember that 
older here is still young— 13 to 14 years old. As the significant 
contrasts within the age groupings were essentially of the top players 
to the middle rather than to the poorest players, these findings have 
implications beyond what was expected on the basis of previous research.
Differences in players of this age have particular meaning. Ball 
control and batting development are dependent on a number of things. 
Abilities of hand-eye coordination, quickness of hand and arm movement,
14
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timing, etc. obviously play a role. Individual rates of development are 
a factor, especially for the older age group in this study. Although 
subjects' levels of maturity were not formally determined, a large 
number of Rank 1 players in the older league were taller, more muscular, 
and were developing facial hair, in ccttparison to Rank 3 players, who 
generally appeared to be prepubescent. No such trends were apparent 
among the younger players. As Tables 2 and 3 show, the ranks in that 
league were essentially homogeneous, while the older league's ranks 
evidenced consistent trends toward differences in age, weight, height, 
knowledge, batting, running speed, and ball control. That better 
players get to play so much more, thus honing their skills, widens the 
gulf between the levels of players. Two areas affecting playing ability 
remain which may be manipulated by coaches and teachers. Knowledge of 
the game can be taught, and practice of skills and techniques may be 
given to all, in both practices and games.
Results are not as clear cut as in similar studies. A lack of 
interteam homogeneity, an abiding hazard of doing field research, 
probably was a factor here. Second, more variables were included in 
this study than in most studies on knowledge base and expertise, because 
they are expected to be important to playing skill, precluding any 
multivariate analysis which might indicate relative contribution of the 
different factors. Third, the lack of game data on the poorest players 
makes comparison unrealistic. Many Rank 3 players had no game data, 
because they played as little as one inning in the four to six games
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coded for this study, and that in the outfield after the opposing team 
had been soundly defeated.
These were problems with both leagues. It is possible that 
knowledge base is more important to game performance for older players, 
so that differences for that group were robust enough to appear despite 
difficulties.
Inescapably, one factor surfaces as essential to achievement 
regardless of the framework within which one's research is cast: 
practice. Theories and research in motor behavior (Mams, 1971; 
Schmidt, 1975), cognitive psychology (Anderson, 1976; Chase & Ericsson, 
1981), and pedagogy (Fisher et al., 1981) always return to a canton 
theme, that acquisition of verbal and motor skills is ultimately 
dependent on repeated experience.
Future research along the lines of this study is indicated. More 
intensive observation of subjects across the season(s) presents itself 
as a promising lead for future research. This might give insight into 
changes across the season and game-to-game consistency of different 
levels of players.
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Table 1
Descriptive
League
statistics try team and league 
C D
Team WW HH PS JM BF DH RB
# Players 15 15 13 11 14 15 12
# Games 6 6 4 6 5 5 6
Weight (kg) 61.7 54.0 57.5 43.6 48.9 46.2 45.3
Height (cm) 173 169 166 151 154 153 149
Age (mo) 170 169 169 140 148 150 144
Knowl test 78.0 76.2 76.2 71.5 69.5 71.0 68.9
(69.2) (65.3) (68.0)
* Scores in parentheses are C League scores on short form of knowledge
test
Skill and Knowledge Base 23
Table 2
Descriptive statistics for all C League players 
Rarik=l Rarik=2 Rarik=3 Overall 
Age M 173.1 168.3 166.3 169.5
(mo) SD 5.6 6.4 7.6 7.0
n 15 14 12 41
Ht M 177.5 165.8 161.8 169.6
(cm) SD 10.0 3.8 10.3 11.4
n 16 9 12 37
Wt M 64.2 52.7 54.3 58.9
(kg) SD 10.3 5.9 11.6 10.9
n 16 9 12 37
Knowl M 79.8 74.7 73.0 76.6
(%) SD 6.9 7.6 12.9 9.4
n 16 12 12 40
Batave M .384 .177 .154 .257
SD .131 .097 .141 .165
n 16 10 12 38
Averun M 7.3 7.5 8.0 7.6
(s) SD .5 .3 .4 .5
n 12 14 10 36
Throw M 10.5 10.3 10.7 10.5
SD 3.2 2.7 4.2 3.3
n 13 13 10 36
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Posn M 
(%) SD 
n
Cntrl M 
(%) SD 
n
Decn M 
(%) SD 
n
Exec M 
(%) SD 
n
Yrsexp M 
SD 
n
Amtply M 
SD 
n
Test2 M 
SD 
n
97.4
3.9 
16
84.6
14.1 
16
98.1
5.4 
16
99.4
2.5 
16
6.2
1.9
15
88.6
14.1
16
70.8
13.4 
16
95.1
13.3 
14
80.1
17.6 
14
92.3
27.7
13
98.0 
6.3
10
5.7
2.2
14 
57.2
26.8
15
65.0 
11.8 
12
84.4
35.2 
8
57.2
30.4 
7
100
0
7
85.7
37.8 
7
5.6
1.6 
12
20.9
16.9 
12
65.3 
17.8 
12
93.8 
18.1 
38
77.7
21.3 
37
96.4
16.9 
36
96.1
17.7 
33
5.9
1.9 
41
58.7
33.7 
43
67.4
14.4 
40
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Table 3
Descriptive statistics for all D League subjects
Rarik=l Ranik=2 Rarik=3 Overall
Age M 147.6 147.0 143.6 146.3
(no) SD 6.0 5.5 8.1 6.6
n 15 10 10 35
Ht M 152.1 150.5 152.1 151.7
(cm) SD 5.8 7.9 7.6 6.7
n 16 8 11 35
Wt M 46.7 43.4 43.6 46.0
(kg) SD 10.1 17.0 7.3 9.3
n 16 9 11 35
Khowl M 71.7 64.4 68.4 70.0
(%) SD 6.8 19.0 7.2 6.6
n 14 14 9 37
Batave M .345 .233 .242 .298
SD .098 - .148 .128
n 13 1 10 24
Averun M 6.8 6.9 7.1 6.9
(s) SD .3 .5 .3 .4
n 18 18 12 48
Throw M 8.7 8.6 7.8 8.4
SD 4.3 3.6 2.5 3.5
n 15 16 10 42
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Posn M 96.4 96.1 97.8
(%) SD 4.2 10.1 3.7
n 18 18 13
Cntrl M 74.4 77.6 78.2
(%) SD 14.6 21.9 14.3
n 18 18 13
Decn M 95.7 97.7 92.7
(%) SD 6.1 7.9 14.5
n 18 19 13
Exec M 96.7 97.2 93.7
(%) 7.6 8.7 12.3
n 18 , 19 13
Yrsexp M 2.7 4.0 4.1
SD 2.2 2.3 2.2
n 15 10 10
Amtply M 86.3 62.4 54.1
SD 15.4 26.7 23.7
n 18 19 14
Test2 M 64.0 58.9 56.9
SD 11. o' 11.1 12.5
n 13 14 9
96.7
6.8
49
76.6
17.3
49
95.7 
9.6
50
96.1
9.3
50 
3.5
2.3 
35 
68.6 
25.9
51
59.4 
11.6
36
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Table 4
Means, standard deviations and ns of variables for top players and 
weakest players who saw action
Variable CH CL DH DL
Age M 175.0 168.2 143.6 144.8
SD 3.2 6.4 7.1 7.9
n 6 5 7 8
Ht M 175.7 163.6 151.0 154.3
SD 13.0 2.6 6.8 9.5
n 6 5 7 6
Wt M 65.4 53.0 46.6 45.3
SD 14.7 6.8 8.9 9.2
n 6 5 7 6
Knowl test M 79.7 71.2 75.4 69.3
SD 4.6 7.3 7.9 6.4
n 6 5 7 8
Batave M .427 .185 .290 .215
SD .152 .127 .135 .107
n
I
6 4 3 6
Averun M 7.3 7.6 6.9 7.1
(s) SD 0.7 0.5 0.4 0.3
n 6 5 7 8
Throw M 10.7 11.8 10.6 8.6
SD 3.5 1.7 3.1 3.7
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n 6 4 7 8
Posn M 100 96.4 95.7 97.2
SD 0 3.6 4.0 5.8
n 6 5 7 7
Cntrl M 91.8 71.4 95.7 69.6
SD 7.6 3.6 16.6 16.0
n 6 5 7 7
Decn M 98.3 100 96.1 95.9
SD 4.1 0 4.9 7.8
n 6 5 7 8
Exec M 98.3 96.0 98.2 93.9
SD 4.1 8.9 4.7 11.5
n 6 5 7 8
Yrsexp M 6.7 6.6 2.7 4.1
SD 1.6 2.3 1.8 2.4
n 6 5 7 8
Amtply M 92.8 79.8 95.0 67.3
(%) SD 10.7 20.2 7.5 16.1
n 6 5 7 8
Test2 M 70.0 56.0 66.6 57.5
(short form) SD 8.3 9.8 12.1 11.3
n 6 5 7 8
Appendices
Appendix A 
Extended Review.of the literature
30
It has been demonstrated to the point of triteness that children do 
not perform as well as adults on memory-dependent tasks. The source of 
this deficit has been less easily identified. Although it was long 
thought that this is the nature of children, largely reflecting 
available-capacity differences and lack of strategy use, and could not 
be meaningfully changed except by the process of maturation, research 
suggests an alternative explanation (Chi, 1978, 1981; Chi & Koeske,
1983; Chi & Rees, 1983; French, 1985). This work suggests that much of 
the difference in performance reflects adults' greater knowledge base 
and strategy use, and that age differences in memory performance lessen 
or disappear when the topic under study is one in vhich the children 
have a knowledge base the same as or greater than the adults'.
Apparently because of adults' superior use of strategies, they retain an 
advantage when the material is equally unfamiliar to then and to 
children (see Chi, 1978; Thomas, 1980 for summaries).
Like adults, children have different levels of expertise in 
different areas, varying with their interests and experience.
Children's performance on a task should be enhanced by a broad knowledge 
base related to that task. When decisions are called for, such a 
cognitive base will aid performance by allowing one to more efficiently 
assess a situation and arrive at an appropriate conclusion about what 
action(s) might be effective. Further, such a decision and appropriate 
alternatives will be accessed or developed (according to the uniqueness
31
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of the problem) more rapidly and with fewer wasted forays up blind 
alleys of thought.
At this point, all this is speculation, however much it may be 
based on logic and available research (see Frederiksen, 1984 for 
review). It is doubly speculative in that the body of available 
research is not related to sport, but to more verbal tasks (e.g., 
computer programming, medical diagnosis). As sport performance is 
largely dependent on one's ability to generate and execute appropriate 
responses within an unforgiving time frame, knowledge might be even more 
important than in seme of the tasks already examined. This vrould be 
because the greater the knowledge, the more quickly one could make a 
decision. That knowledge would allcw for seme preselection of possible 
occurrences (and rejection of unlikely occurrences), further enabling 
earlier initiation of a response. The fundamental purpose of this study 
was to examine the contribution of knowledge base to one's status as a 
high- or lew-skiil baseball player.
Sport performance depends on knowledge of the game as well as an 
ability to execute whatever physical skills may be required. However, 
the role of sport-specific knowledge base has not been explored so much 
as it has been accepted on a basis of logic and practice. Experience is 
certainly not to be belittled as a basis for action, but insight into 
the workings of the knowledge-base/performance relation is needed.
Until some systematic understanding of the relation between 
knowledge and sport skill is reached, we can neither understand nor
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predict the development of sport skills. A body of literature 
documenting the importance of cognitive expertise to performance of 
tasks as diverse as ccrnputer programming and medical diagnosis has begun 
to accumulate (Frederiksen, 1984). Sport-specific research in this area 
is limited (French, 1985). It is not necessarily a valid assumption 
that research findings will be parallel from the verbal to motor 
domains, or even from one sport to another. Similarities might be 
exptected to exist, especially within types of sports (e.g., team sports, 
individual activities), but may vary with age, experience, and level of 
play, as well as the activity (Fleishman, 1967; Fleishman fit Fruchter, 
1960).
Several characteristics of people with extensive knowledge in an 
area appear to contribute to their superior performance at memory and 
task execution. Consistently, knowledgeable subjects have a denser 
network of information, so that accessing one unit brings up or makes 
available related units. Also, units may be combined, or chunked, into 
larger units.
This has been illustrated with children and adults in such diverse 
areas as reading'(McFarland & Rhodes, 1978), psychiatric diagnosis 
(Murphy & Wright, 1984), and chess (Chase & Simon, 1973; Chi, 1978; Frey 
& Adesman, 1976). Additionally, high-knowledge individuals have an 
understanding based on underlying principles rather than surface traits, 
whether dealing with physics problems (Chi, Feltovich, & Glaser, 1981), 
computer programming (Adelson, 1984; McKeithen, Reitman, Rueter, St
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Hirtle, 1981), games (Chamess, 1979; Reitman, 1976), or 
general/individual memories (Bransford et al., 1982; McCloskey & Bigler, 
1980). High-knowledge people in these cases appear to be working beyond 
the level of what Chi (1981) identifies as declarative knowledge 
(factual information), and are using procedural knowledge (rules 
knowledge) and even strategic knowledge (strategies which may be domain 
specific or generalized from a different domain). (See also Chi & 
Glaser, 1980.) This is consistent with findings that, the greater the 
knowledge base, the more likely one is to generate appropriate 
strategies (Naus & Ornstein, 1983).
The connections of chunks, or nodes, of knowledge into networks, 
and that these networks become increasingly dense as knowledge 
increases, was vividly demonstrated by Chi and Kbeske (1983). Their one 
subject, a 4-year-old fascinated by dinosaurs, was more familiar with 
some than with others. Those with which he was more familiar were more 
easily remembered, and were remembered in groups of related species. A 
year later, after his interest had waned, this recall pattern held, with 
more dinosaurs being remembered from the familiar group than from the 
less familiar group.
This is contrary to more typical findings that young children do 
not spontaneously use strategies, even though they may use than to 
improve performance when told how (Belmont & Butterfield, 1971;
Gallagher & Thomas, 1984; Ornstein, Naus, & Miller, 1977; Thcmas, 1984; 
Thomas, Thomas, Lee, Testerman, & Ashy, 1983; Winther & Thomas, 1981).
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The strategies used in these studies were more sophisticated than any 
found occurring spontaneously in young children.
For example, other researchers have shown that young children 
spontaneously use strategies such as clustering When the natural order 
of the material lends itself to organization. Bjorkland and Zeman 
(1982) found that first graders used clustering When asked to recall 
their classmates' names. Chi (1981) had comparable results in a case 
study of a 5-year-old girl's memory of classmates. It may be, as 
Bjorkland and de Marchena (1984) and Saamio and Bjorkland (1984) 
contend, that such clustering in very young children reflects 
association more than anything else, but association seems a reasonable 
place for children to begin learning that seme things go together, and 
that this can aid memory. A few other researchers (Cavanaugh & 
Borkowski, 1980; Lindberg, 1980) have not found consistent evidence of 
metacognition/kncwledge base benefits for children.
Chiesi, Spilich, and Voss (1979) and Spilich, Vesonder, Chiesi, and 
Voss (1979) examined subjects of high and low baseball knowledge 
(playing skill was not considered). They found that the two groups 
showed differences similar to those reported in the verbal literature. 
Specifically, high knowledge people could think of more possible actions 
to take in a situation (Chiesi et al., Experiment 4); recalled larger, 
better organized chunks of information and important rather than trivial 
items (Spilich et al.); could meaningfully restructure scrambled 
passages and recognize changes in descriptions better (Chiesi et al.,
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Experiment 3); and needed less information to recognize a situation 
(Chiesi et al., Experiment 2). Besides recalling events in proper 
sequence better, they recalled the games as an overall flew rather than 
as a series of episodes (Chiesi et al., Experiment 5; Spilich et al.) 
and more easily recognized changes in previously presented material 
(Chiesi et al., Experiment 2).
French (1985), in a study of 8-to-l2-year-old basketball players, 
found that knowledge and decision making in games not only contributed 
to children's classification as good or poor players, but that knowledge 
development across the season played a role in concomitant changes in 
quality of play in games.
Another sport-related study oortpared expert and novice basketball 
players (Bard & Fleury, 1976). Analysis of eye movements found that 
experts had significantly fewer fixations in their search patterns when 
shewn slides of different game situations. Experts were consistently 
but not significantly faster in reaching decisions about what to do in 
the situations presented. Fleury, Bard, and Carriere (1982) found that 
expert basketball players apparently encode visual stimuli faster and in 
larger chunks than nonexperts. They found this by showing diagrams of 
game situations with a tachistoscope, so viewing time was 180-500 ms, 
then requiring subjects to state the proper action. All subjects 
performed better when given 400-500 ms than 180-300 ms, but experts were 
better than nonexperts at all exposure levels. This inplies, along with 
Bard and Fleury, Spilich et al., and Chiesi et al., that part of an
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expert's advantage lies in knowing what is important, so that less time 
is wasted on superfluous details.
Applying existing research on expertise to physical education and 
sport settings is risky. Although findings in verbal and motor 
performance literature are often congruent, there may be differences in 
sequence or manifestation of seme phenomena. In seme cases, the verbal 
model may simply not fit when researchers test its application in the 
motor domain. In others, as mentioned earlier, factors such as size and 
experience may affect results. Experience, in particular, may prove an 
important consideration. For exanple, work by Fleishman and Fruchter 
(1960) with Air Force radio telegraphy trainees showed that one ability 
was important in early learning, but that a completely different ability 
was crucial to later learning.
Clearly, there are extremes of performance by those whose ability 
and knowledge are similarly exceptional by gift or deficiency, but most 
people's performances are a product of seme interaction between ability 
and what they have done with it. It seems likely that highly skilled 
young athletes will have their knowledge organized in the same fashion 
as equally experienced, knowledgable adults in that sport. This is 
consistent with the previously cited literature which found that 
children used strategies when dealing with knowledge bases with which 
they were highly familiar.
Only continued research will indicate the role of sport-specific 
knowledge in players' expertise. Research questions addressing the
Skill and Knowledge Base 38
relationship of knowledge relative to other factors, such as size and 
skill, and how that relationship changes with increases in playing 
quality, appear of particular interest.
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Table 5. Descriptive data for top players and weakest players Who saw action
id team rank group age ht wt bat posn amtply yrs testl test2 posn cntrl decn exec run throw
___________________ (mo) (cm) (kg) plyd*_____ exp___________________________________ (ave)_____
1 1 1 CH 172 172 63.2 439 1,8 100 4 72 56 100 81.3 100 100 6.7 8
5 1 1 CH 178 169 48.6 222 6 100 7 84 72 100 86.4 100 100 7.3 14
10 2 1 CH 175 201 92.7 535 1/3,8 100 7 78 76 100 100 100 100 6.7 13
13 2 1 CH 175 173 65.0 619 1,2,8 73.0 6 82 76 100 88.9 100 90.0 7.0 9
36 5 1 CH 179 164 63.6 471 6 94.7 9 78 64 100 94.1 90.0 100 8.5 14
38 5 1 CH 171 175 59.1 276 3 100 7 84 76 100 100 100 100 7.8 6
90 1 2 CL 164 167 60.5 366 7 92.9 3 68 52 100 62.5 100 80.0 7.3 10
91 1 2 CL 178 163 43.6 071 4 78.6 9 80 68 93.3 64.3 100 100 7.5 11
83 2 2 CL 162 165 55.5 . 1,3,6,5 80.0 7 64 52 92.3 92.3 100 100 8.0 •
86 5 2 CL 166 160 48.6 160 4 100 8 78 64 96.4 81.5 100 100 7.0 14
43 5 3 CL 171 163 56.8 143 2 47.4 6 66 47 100 71.4 100 100 8.3 12
23 3 1 DH 142 158 51.4 235 2 81.3 4 76 68 95.8 56.5 92.9 100 6.6 12
46 6 1 DH 140 155 63.6 444 1 100 0 64 56 93.9 55.6 90.0 100 7.3 13
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55 7 1 DH 152 150 38.6 • 7 100 1
56 7 1 re 154 155 44.1 • 8 89.5 2
67 4 2 DH 143 138 41.8 • 4 100 4
68 4 2 DH 134 154 48.2 • 2,3 100 5
63 7 2 DL 154 • • • 9 78.9 7
65 7 2 DL 151 • • • 1,9 78.9 3
27 3 3 DL 146 172 47.7 167 1 56.3 6
28 3 3 DL 146 149 52.3 250 8 62.5 2
32 4 3 DL 138 148 37.7 340 4,9 85.7 5
33 4 3 DL 133 158 38.6 325 3,8 76.2 7
50 6 3 DL 153 125 59.1 125 4 64.0 2
51 6 3 DL 137 147 36.4 083 7 36.0 1
88 88 100 100 100 100 6.3 13
70 72 88.9 85.7 100 100 6.8 9
72 52 93.5 66.7 100 100 6.8 9
76 68 97.7 85.4 100 100 7.3 13
72 60 • • 100 100 7.6 7
74 64 100 50.0 100 100 7.0 15
72 60 100 60.0 100 100 7.0 7
72 56 ioo 57.1 80.0 100 6.9 5
68 52 94.4 62.5 87.5 71.4 7.5 13
70 56 95.^ 1 90.9 100 100 7.0 10
72 76 90.'1 78.9 100 80.0 6.9 7
54 36 100 87.5 100 100 6.9 5
CD
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Descriptive Statistics by Team 
C League
Table 6
Descriptive Statistics for Team 1
Overall Rank=l Rarik=2 Rarik=,
Age M 170.1 174.3 168.2 161.7
(mo) SD 7.6 4.8 6.6 3.2
n 14 6 5 3
Ht M 169.7 177.0 165.0 155.0
(an) SD 13.1 8.3 2.8 5.2
n 11 6 2 3
Wt M 55.4 62.1 52.1 40.9
(kg) SD 12.1 7.3 12.0 0
n 11 6 2 3
Kncwl M 76.2 80.7 74.0 67.3
SD 11.9 5.8 7.4 17.5
n 15 6 6 3
Batave M .273 .359 .174 .100
SD .176 .105 .119 .173
n 15 6 6 3
Averun M 7.6 7.3 7.5 7.9
(s) SD .5 .4 .3 .5
n 14 5 6 3
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Threw M 11.1 10.5 11.3 12.3
SD 3.8 3.1 2.1 5.5
n 15 6 6 3
Posn M 85.6 97.4 98.7 50.0
(%) SD 34:7 3.0 3.0 7.1
n 13 6 5 2
Cntrl M 83.1 86.6 79.1 62.5
(%) SD 1.1 6.0 17.1 -
n 12 6 5 1
Decn M 100 100 100 100
(%) SD 0 0 0 -
n 12 6 5 1
Exec M 100 100 93.3 100
(%) SD 0 0 11.5 -
n 10 6 3 1
Yrsexp M 6.0 5.8 6.0 6.3
SD 1.7 1.9 2.6 1.5
n 14 6 5 3
Amtply M 67.5 96.1 48.8 10.3
(%) SD 43.7 9.4 32.10 5.9
n 15 6 6 3
Test2 M 65.3 72.0 62.0 58.7
SD 12.0 9.8 11.0 15.1
n 15 6 6 3
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Table 7
Descriptive Statistics for Team 2
Overall Rarik=l Rank=2
Age M 170.8 171.0 169.2
(mo) SD 7.0 7.0 6.0
n 14 5 5
Ht M 174.8 181.3 167.8
(an) SD 15.0 13.2 4.3
n 14 6 4
Wt M 64.5 69.9 54.8
(cm) SD 13.9 13.5 4.7
n 14 6 4
Knowl M 78.0 76.0 72.7
SD 7.3 8.0 11.7
n 13 6 3
Batave M .359 .454 -
SD .183 .152 -
n 10 6 0
Averun M 7.4 6.9 7.5
(s) SD .8 .1 .4
n 12 4 5
Throw M 8.9 10.0 8.5
SD 3.2 3.2 2.7
n 11 4 4
Rarik=3
170.5
8.1
4
165.0
13.1
4
56.4
11.4 
4
81.0
5.8
4
.217
.131
4
8.1
.7
3
7.3
3.2
3
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Posn M 94.8 96.4 88.5 91.7
(%) 8.8 5.7 21.8 14.4
n 14 6 5 3
Cntrl M 71.3 79.1 88.5 55.6
(%) SD 20.7 20.6 21.8 9.6
n 14 6 5 3
Decn M 100 100 75.0 100
(%) SD 0 0 50.0 0
n 13 6 4 3
Exec M 87.8 98.3 100 66.7
(%) SD 33.1 4.1 0 5.8
n 12 6 3 3
Yrsexp M 6.0 6.2 4.4 5.8
SD 1.4 1.3 2.1 1.7
n 14 5 5 4
Amtply M 61.4 79.5 54.0 34.1
(%) SD 27.9 16.9 19.2 14.1
n 15 6 5 4
Test2 69.2 65.3 64.0 79.0
15.2 17.8 17.4 8.9
13 6 3 4
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Table 8
Descriptive statistics for Team 5
Overall Rarik=l Rank=2 Rahk=3
Age M 169.4 174.0 167.3 165.8
(mo) SD 8.1 5.4 8.3 8.5
n 13 4 4 5
Ht M 167.3 172.5 163.7 163.2
(cm) SD 9.3 5.8 3.5 10.0
n 12 4 3 5
Wt M 59.9 58.9 50.4 60.7
(kg) SD 7.1 4.8 4.0 9.1
n 12 4 3 5
Knowl M 76.2 84.0 78.0 70.0
SD 12.4 4.3 4.0 13.6
n 13 4 4 5
Batave M .215 .315 .183 .135
SD .152 .105 .066 .141
n 13 4 4 5
Averun M 8.0 8.0 7.4 8.1
(s) SD .3 .4 .4 .2
n 10 3 3 4
Threw M 11.7 11.3 11.0 12.0
SD 3.6 4.6 3.6 3.3
n 10 3 3 4
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Posn M 99.4 98.9 99.1
(%) SD 1.6 2.2 1.8
n 11 4 4
Cntrl M 75.9 90.0 70.8
(%) SD 35.4 10.7 9.4
n 11 4 4
Decn M 95.7 92.5 100
(%) SD 7.9 9.6 0
n 11 4 4
Exec M 100 100 100
(%) SD 0 0 0
n 11 4 4
Yrsexp M 5.8 6.8 7.0
SD 2.2 2.6 1.2
n 13 4 4
Amtply M 49.6 90.8 73.7
(%) SD 41.5 9.0 24.7
n 13 4 4
Test2 M 68.0 77.0 72.0
SD 16.4 10.0 8.0
n 12 4 3
100
0
3
57.1
51.5 
3
100
0
3
100
0
3
5.0
1.7
5
16.6
18.3 
5
58.4
20.5 
5
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Table 9
Descriptive statistics for Team 3
Overall Rahk=l Rarik=2 Rarik=3
Age M 147.6 144.8 148.0 150.0
(mo) SD 4.9 6.3 1.0 4.7
n 11 4 . 3 4
Ht M 154.0 150.7 157.0 154.3
(cm) SD 8.3 6.4 4.6 12.0
n 10 3 3 4
Wt M 48.9 46.1 57.6 44.6
(kg) SD 9.5 7.0 11.2 6.9
n 10 3 3 4
Kncwl M 69.5 75.0 60.5 73.0
7.6 5.8 1.9 3.5
n 12 4 4 4
Batave M .257 .318 - .181
SD .129 .099 - .134
n 9 5 0 4
Averun M 6.7 6.7 6.7 6.8
(s) SD .3 .3 .4 .2
n 13 5 5 3
Threw M 7.1 8.4 6.4 6.0
SD 3.2 3.8 3.6 1.0
n 13 5 5 3
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Posn M 95.8 98.3 91.7
(%) SD 11.1 2.3 18.6
n 14 5 5
Cntrl M 65.2 61.1 70.6
(%) SD 6.7 7.8 29.0
n 14 5 5
Decn M 90.4 92.0 97.8
(%) SD 14.1 9.5 5.0
n 14 5 5
Exec M 94.4 90.9 100
(%) SD 11.1 11.4 0
n 14 5 5
Yrsexp M 2.2 2.0 2.0
SD 2.2 1.8 2.7
n 11 4 3
Amtply M 65.6 76.3 58.8
(%) SD 17.6 17.3 21.9
n 14 5 5
Test2 M 58.0 65.0 47.0
SD 10.6 10.0 3.8
n 12 4 4
97.7 
4.5 
4
63.5
5.9 
4
79.4
21.3
4
91.7
16.7 
4
4.0 
2.3 
4
60.9
3.1 
4
62.0
6.9 
4
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Table 10
Descriptive statistics for Team 4
Overall Rank=l Rarik=2
Age M 139.8 151.0 138.5
(mo) SD 7.4 - 6.4
n 5 1 2
Ht M 151.0 154.7 148.3
(cm) SD 7.6 10.4 9.0
n 10 3 3
Wt M 43.6 46.1 44.5
(kg) SD 7.0 12.3 3.3
n 10 3 3
Knowl M 71.5 - 74.0
SD 3.4 - 2.8
n 4 0 2
Batave M .402 .442
SD .089 .095
n 7 3 0
Averun M 7.2 7.1 7.2
(s) SD .3 .3 .3
n 10 3 3
Throw M 11.3 - 11.0
SD 2.1 - 2.8
n 4 0 2
Rarik=3
135.5
3.5 
2
150.3
5.2
4
41.0
4.6 
4
69.0
1.4 
2
.373
.085
4
7.4 
.3
4
11.5 
2.1 
2
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Posn M 96.6
(%) SD 3.8
n 10
Cntrl M 80.5
(%) SD 13.8
n 10
Decn M 98.8
(%) SD 4.0
n 10
Exec M 97.1
(%) SD 9.0
n 10
Yrsexp M 4.8
SD 1.5
n 53
Amtply M 80.7
(%) SD 23.4
n 10
Test2 M 57.0
SD 7.6
n 4
97.1 97.5
3.3 2.9
3 4
84.0 84.2
16.7 16.0
3 4
100 96.8
0 6.3
3 4
100 92.9
0 14.3
3 4
4.5 6.0
0.7 1.4
2 2
78.4 78.6
37.4 16.3
3 4
60.0 54.0
11.3 2.8
2 2
95.1
5.9
3
72.0
6.6
3
100
0
3
100
0
3
3.0
0
1
85.7
24.7
3
0
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Table 11
Descriptive statistics for Team 6
Overall Rank=l Rarik=2 Rank=3
Age M 144.0 143.2 146.0 145.0
(mo) SD 5.4 4.0 - 11.3
n 8 5 1 2
Ht M 149.0 150.2 142.0 149.5
(cm) SD 5.2 5.4 - 3.5
n 8 5 1 2
Wt M 45.3 46.5 34.1 47.8
(kg) SD 12.9 13.8 - 16.1
n 8 5 1 2
Knowl M 68.9 69.2 71.5 63.0
SD 6.1 4.4 3.4 12.7
n 11 5 4 2
Batave M .252 .314 .233 .104
SD .111 .074 - .030
n 8 5 1 2
Averun M 6.7 6.8 6.5 6.9
(s) SD .4 .4 .5 0
n 12 5 5 2
Throw M 7.7 9.0 7.0 6.0
SD 2.7 3.8 1.0 1.4
n 12 5 5 2
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Posn M 95.9 96.2 96.0
(%) SD 4.6 3.2 6.0
n 12 5 5
Cntrl M 74.4 72.2 73.2
(%) SD 15.5 13.1 20.8
n 12 5 5
Decn M 96.9 92.6 100
(%) SD 3.9 1.6 0
n 12 5 5
Exec M 93.5 99.0 89.3
(%) SD 11.9 6.3 15.3
n 12 5 5
Yrsexp M 2.5 2.8 3.0
2.2 2.8 -
n 8 5 1
Amtply M 73.0 97.6 57.6
(%) SD 27.9 5.4 26.3
n 12 5 5
Test2 M 59.6 63.0 58.0
SD 14.0 6.0 16.2
n 10 4 4
95.2 
6.7 
2
83.2 
6.0 
2
100
0
2
90.0
14.1 
2
1.5
0.7
2
50.0 
19.8
2
56.0
28.3 
2
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Table 12
Descriptive statistics for Team 7
Overall Rahk=l Rarik=2
Age M 149.6 153.6 153.6
(mo) SD 6.5 8.9 89.4
n 12 5 5
Ht M 152.7 153.4 153.4
(cm) SD 3.8 2.7 2.7
n 7 5
Wt M 46.2 47.7 47.7
(kg) SD 8.1 9.4 9.3
n 7 5
Kncwl M 71.0 71.6 71.5
SD 7.4 9.4 1.2
n 10 5 4
Batave M - - -
SD - - -
n 0 0 0
Averun M 7.0 6.7 7.1
(s) SD .5 .3 .6
n 13 5 5
Throw M 9.5 8.8 7.0
SD 4.2 5.9 1.0
n 13 5 5
Rarik=3
137.5
3.5
2
156.0
1
41.8
1
60.0
1
0
7.2 
.1
3
8.3 
1.2 
3
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Posn M 98.3 95.6 .0
(%) SD 4.2 6.1 .0
n 13 5 5
Cntrl M 87.9 91.3 .2
(%) SD 13.9 8.1 .8
n 13 5 5
Decn M 97.6 100 94.4
(%) SD 8.9 0 13.6
n 14 5 6
Exec M 99.4 98.2 100
(%) SD 2.4 4.1 0
n 14 5 6
Yrsexp M 4.3 3.0 5.5
SD 2.2 2.4 1.9
n 11 5 4
Amtply M 59.6 85.3 61.4
(%) SD 30.4 9.4 29.7
n 15 5 6
Test2 M 62.0 64.0 64.0
SD 12.5 16.0 3.3
n 10 5 4
100
0
3
86.7
11.5
3
100
0
3
100
0
3
5.0 
1.4
2
25.00
5.0
4
44.0
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Decision Line for Coding Game Performance 
The observation instrument (Figure 1) used is the one developed for 
Humphries and French (1984). Actions of players involved in defensive 
plays were coded in four areas: position, control of ball, decision, and 
execution of play. Errors in each category were coded as Oj correct 
actions were coded as 1 .
Insert Fig. 1 about here
Position
Position was coded as correct not only if player was in place to 
catch the ball, but if he responded promptly, moving to the batted ball 
or to receive a thrown ball from a fielder.
Control
Control was coded as correct if a ball was caught in the air, on 
the bounce or rolling. Fleeting juggling was not considered a loss of 
control. Prolonged juggling or dropping the ball was coded as 0, even 
if the ball was recovered and a play made.
Decision
Decision was coded as correct when a player made (or attempted to 
make) an appropriate play to put runners out or prevent their advancing.
Run-down plays were coded as correct as those involved tossed the 
ball back and forth as they trapped the runner. A player who tried to
62
run him down and tag him before he was properly trapped was coded as 
having made an incorrect decision.
Except on a forceout, not tagging an incctning runner was coded as a 
decision error.
Execution
Practically speaking, execution was either throwing the ball or 
making an out (tagging the base or runner as necessary). Getting the 
out was coded as 1_. Failure to make it was a 0, unless the ball simply 
was not received in time to make the play.
Throws were counted as good when they were made so that the
intended receiver could reasonably be expected to reach than (roughly, 
within arms' reach above and to the sides). A ball that was within this
range and not caught was coded as a control error by the receiver. A
ball outside that area (usually an overthrow) was coded as an execution 
error.
Other
The pitcher throwing to step a steal was coded as a defensive play, 
beginning with decision rather than control. It was considered a 
successful execution even if the runner was not put out, so long as the 
ball was thrown accurately. A good threw that' was too late to stop a 
steal was considered a decision error.
As coding routine controls of balls and strikes cy catchers would 
have inflated the data, these were not considered. Catchers' actions
63
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were coded on the same basis as any other defensive player's in such 
instances as popups or when involved in plays after the ball was hit.
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Table 13
Reliability calculations for game coding instrument (overall)
total agree = 169; total disagree = 12
R = 169 - 12 = 157 = .86
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Table 14
Reliability calculations for game coding instrument (position)
total agree = 57; total disagree = 3
r = 57 - 3 = 54 = .90
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Table 15
Reliability calculations for game coding instrument (control)
total agree = 57; total disagree = 3
R = 53 - 5 = 48 = .83
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Table 16
Reliability calculations for game coding instrument (decision)
total agree = 35; total disagree = 1
R = 35 - 1 = 34 = .94
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Table 17
Reliability calculations for game coding instrument (execution)
total agree =36; total disagree = 3
r  = 36 - 3 = 33 = .85
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Figure 1
Coding instrunent for games
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Knowledge Test 
Item Analysis of Knowledge Test
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Baseball Knowledge Test
1. The main goal in baseball is
a. to hit a heme run.
b. to get on base as many times as one can.
c. to score more runs than the other team.
d. none of the above.
2. Which of the following are goals of defense in baseball?
a. to stop runners frcm getting on base
b. to stop runners frcm scoring
c. to get three outs every inning
d. all of the above
3. Which of the following is not a position in the outfield?
a. left fielder
b. right fielder
c. center fielder
d. second fielder
4. An inning ends when both teams get
a. 3 outs.
b. 4 outs.
c. 2 outs.
d. none of the above.
5. A  runner on base should run to the next base on
a. a foul ball.
b. a ball hit on the ground to the outfield.
c. a fly ball hit to the outfield.
d. none of the above.
6. A batter is out if he gets
a. 3 strikes.
b. 4 balls.
c. 2 strikes.
d. none of the above.
7. A batter is awarded first when he
a. is hit by a pitched ball.
b. gets 4 balls.
c. either a or b.
d. none of the above.
73
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8. If a pitch touches a batter's body or clothing
a. it counts as a ball.
b. it counts as a fair pitch.
c. the pitcher is taken out of the game.
d. the batter gets to walk to first base.
9. Which base can a runner safely over run?
a. first
b. second
c. third
d. none of the above
10. A ball that hits the ground or is caught outside the first or third 
baseline is
a. a fair ball.
b. a home nan.
c. a fly ball.
d. a foul ball.
11. A  strike is
a. a fair pitch which passes over the plate between the batter's 
knees and armpits.
b. a foul ball.
c. a ball that is swung at and missed.
d. all of the above.
12. For a righthanded batter, it is easier to hit a ball to right field 
if the pitch is
a. toward the outside of the plate.
b. toward the inside of the plate.
c. right down the center of the plate.
d. none of the above.
13. For a righthanded batter, it is easier to hit a ball to left field if 
the pitch is
a. toward the outside of the plate.
b. toward the inside of the plate.
c. right down the center of the plate.
d. none of the above.
14. A runner is on first. A ball is hit to the first baseman. Which 
player should cover second base?
a. second baseman
b. shortstop
c. pitcher
d. third baseman
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15. A  runner is on first. A ball is hit to the first baseman. Which 
player should cover first base?
a. second baseman
b. shortstop
c. pitcher
d. catcher
16. To break up a steal frcm second to third, the catcher should signal 
the pitcher to throw when
a. the infielder moving to cover the play is behind the player
attempting the steal.
b. the infielder is between the player attempting the steal and the base 
he is leaving.
c. as soon as he realizes someone is trying to steal.
d. as soon as he finishes counting to three.
17. A  runner is can first base. The ball is hit to the right fielder.
He should threw the ball
a. to the second baseman.
b. to the shortstop.
c. heme.
d. to the third baseman.
18. A runner is on first base. The ball is hit to the left fielder.
He should threw the ball
a. to the second baseman.
b. heme.
c. to the third baseman.
d. to the shortstop.
19. There are no outs. A  runner is on first. The third baseman should 
play
a. closer to home plate to field a bunt.
b. closer to second.
c. in the normal position.
d. on the back part of the infield.
20. When a runner is on first, the center fielder must
a. move up so he won't have far to throw.
b. move back so the ball doesn't go over his head.
c. be ready to back up a throw to second from the catcher on a steal.
d. shift toward right field.
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21. When a ball is hit to third, which player covers second on a double 
play?
a. shortstop.
b. second baseman.
c. pitcher.
d. center fielder.
22. When a ball is hit to second, which player covers second on a 
double play?
a. shortstop
b. second baseman
c. pitcher
d. center fielder
23. Runners are on first and second. There is one out. A pop fly is 
hit to the first baseman who drops the ball. The runners on base 
should
a. stay on base. The batter is out due to infield fly.
b. run as fast as they can to the next base when the ball is hit.
c. wait to see if the first baseman catches the ball, then run to the
next base.
d. none of the above.
24. A runner is on second. The ball is hit to first. The runner on 
second runs for third. The first baseman throws the ball to third. 
The runner going to third is
a. out if the third baseman touches the base with the ball before the 
runner gets there.
b. out if he is tagged with the ball.
c. safe even if he is tagged with the ball.
d. none of the above
25. There are no outs. No runners are on base. The ball is hit to the 
second baseman. He should
a. tag second base with the ball.
b. throw the ball to first base.
c. hold the ball.
d. call timeout.
26. There are no outs. No runners are on base. The ball is hit to the 
first baseman. He should
a. tag first base with the ball.
b. throw the ball to second base.
c. hold the ball.
d. call timeout.
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27. There are no outs. No runners are on base. The ball is hit to the 
short stop. He should
a. threw the ball to second base.
b. threw the ball to first base.
c. hold the ball.
d. call timeout.
28. There are no outs. No runners are on base. The ball is hit to the 
third baseman. He should
a. throw the ball to second base.
b. hold the ball.
c. call timeout.
d. throw the ball to first base.
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29. A ball is hit to the shortstop. A runner is running to third base. 
The shortstop tags the runner with the ball. The runner
a. is safe.
b. is out.
c. can keep running to third base.
d. must go back to second base.
30. There is one out. A runner is on first base. The ball is hit to
the first baseman. He usually should
a. tag first base with the ball.
b. throw the ball to second base.
c. threw the ball to third base.
d. hold the ball.
31. There is one out. A runner is on first base. The ball is hit
between first and second base. The second baseman fields the ball.
He should
a. threw the ball to first base.
b. tag first base with the ball.
c. throw the ball to the short stop who is at second base.
d. both b and c.
32. There are two outs. A runner is on first base. The ball is hit to
the first baseman, who is near first. He should
a. threw the ball to second base.
b. hold the ball.
c. tag first base with the ball.
d. none of the above.
33. There is one out. A runner is on first base. The ball is hit to 
the short stop. He should
a. throw the ball to first base.
b. hold the ball.
c. call timeout.
d. threw the ball to second.
34. A fly ball is hit to left field. The left fielder catches the ball. 
The batter runs to first base. The batter
a. is out.
b. is safe on first base.
c. can run to second base.
d. none of the above.
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35. A batter hits a foul ball which goes above his head. The catcher 
catches the ball. The batter
a. can run to first base.
b. now has one strike.
c. is out.
d. walks to first base.
36. A runner is on first base. The ball is hit to the second baseman. 
The second baseman touches second base with the ball. The runner 
running to second base
a. must go back to first.
b. is safe if the second baseman does not tag him with the ball.
c. is out.
d. none of the above.
37. A runner is on first base. A fly ball is hit to right field. The 
runner on first should
a. stay on first if the ball is caught.
b. run to second base.
c. stay cxi first if the right fielder drops the ball.
d. none of the above.
38. The ball is hit to the shortstop. The shortstop tags the runner 
running to third base but he drops the ball. The runner
a. is out.
b. is safe.
c. must go back to second base.
d. none of the above.
39. A batter hits the ball to the second baseman. The second baseman 
catches the ball before it hits the ground. The batter
a. has one strike.
b. can run to first base safely.
c. is out.
d. none of the above.
40. There are two outs. A runner is on third base. The ball is hit to 
the pitcher. He should
a. threw the ball to home plate.
b. throw the ball to first base.
c. try to tag the runner running to home plate.
d. hold the ball.
41. If the batter is a fast runner, the infield should play
a. their normal positions, except the first baseman should pull in some.
b. back frcm their usual positions.
c. everybody in their usual positions.
d. in closer than the usual position.
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42. In running the bases you should
a. touch each base with your right foot.
b. touch each base with your left foot.
c. go through the middle of the base, so either foot is ok.
d. touch each base with the foot that seans more natural.
43. The best slide to use if you want to be ready to advance to the next 
base cxi the same play is
a. hock slide.
b. head first.
c. bent leg.
d. straight slide.
44. A good right fielder needs_______, and a good centerfielder needs
a. fielding range, depth perception
b. depth perception, throwing ability
c. fielding range, throwing ability
d. throwing ability, fielding range
45. An infielder running to catch a batted ball to his right should run
a. in a straight line to meet the ball.
b. behind the ball.
c. in an arc that ends directly in front of the ball.
d. in front of the ball.
46. John is on first and Bill is on second. When the ball is hit, John
runs so fast that he gets home before Bill. Both get home before
the ball. The batter reaches second. The call is
a. all are safe.
b. John has to return to third, but Bill is safe.
c. John is out.
d. John and Bill are both out.
47. A runner is on third. A fly ball is hit to left field. The left 
fielder catches the ball in foul territory and throws it heme. The 
runner on third tags up after the catch and runs home, where he is 
tagged at the plate. The runner is
a. safe, but must go back to third base because it's a foul ball.
b. out because he was tagged out.
c. out because you can't run on a foul ball.
d. safe.
48. When a runner is on first, the first baseman should usually play
a. between the runner and first.
b. between the runner and second.
c. just behind first base.
d. closer to home plate in case of a bunt.
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49. The catcher plays
a. a bat's length behind the hitter.
b. a foot behind and to the right of the hitter.
c. directly behind the plate where he can see the whole field.
d. as close as he can get without interfering with the batter.
50. There are players on first and third and one out. When the ball is 
hit, a double play is made— the runner on third is put out, and the 
ball is then thrown to first to get out the batter. Before it 
reaches first, the man Who was on first comes heme. The umpire rules
a. that the inning is over and the run doesn't count.
b. that the runner must return to third and the inning continue through 
another batter due to the Gehrig delayed double play rule.
c. that the inning is over but the run counts.
d. that an error be charged against the man who threw to first, and the 
run counts.
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Table 18
Item analysis for knowledge test (C League) 
n = 41
Item Percent of top Percent of lower Index Ind<
third right third right of diff of d:
1 100 71.4 .88 .29
2 100 71.4 .85 .29
2 100 100 1.00 0.00
4 100 85.7 .95 .14
5 100 92.9 .98 .07
6 100 100 1.00 0.00
7 100 71.4 .85 .29
8 100 85.7 .95 .14
9 100 92.9 .98 .07
10 100 71.4 .90 .29
11 68.8 64.3 .61 .18
12 100 78.6 CD CD .21
13 93.8 71.4 .88 .19
14 100 71.4
0000• .29
15 12.5 28.6 .17 -.19
16 56.3 21.4 .32 .33
17 31.3 14.3 .24 .22
18 37.5 0.0 .22 .55
19 62.5 28.6 .46 .53
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Table 19
Item analysis for knowledge test (D League) 
n = 38
Item Percent of top 
third right
Percent of lcwer 
third right
Index 
of diff
Index 
of disc
1 90.9 70.0 .76 .21
2 72.7 50.0 .53 .23
3 100 100 1.00 0,00
4 100 80.0 .89 .20
5 81.8 50.0 .76 .32®
6 100 80.0 .95 .20
7 81.8 60.0 .74 .22
8 100 100 1.0 0.00
9 100 100 1.0 0.00
10 81.8 60.0 .74 .22
11 81.8 60.0 .53 .22
12 63.6 30.0 .61 .34
13 45.5 40.0 .53 .05
14 100 80.0 .87 .20
15 18.2 0.0 .18 .18
16 36.4 20.0 .24 .16
17 36.4 70.0 .55 -.34
18 54.5 0.0 .26 .55
19 45.5 20.0 .39 .25
20 90.9 70.0 .84 .21
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
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100 60.0 .82 .40
100 80.0 .92 .20
54.5 40.0 .42 .15
81.8 70.0 .79 .12
100 80.0 .92 .20
100 90.0 .97 .10
100 90.0 .97 .10
100 90.0 .97 .10
100 80.0 .92 .20
81.8 20.0 .50 .62
63.6 40.0 .58 .24
90.9 80.0
CO• .11
100 80.0 .87 .20
100 90.0 .97 .10
100 80.0 .95 .20
100 90.0 .97 .10
81.8 60.0 .71 .22
81.8 60.0 .74 .22
100 80.0 .95 .20
100 80.0 .84 .20
45.5 40.0 .47 .05
36.4 10.0 .26 .26
72.7 40.0 .53 .33
27.3 0.0 • N> .27
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45 45.5 10.0 .26 .35
46 36.4 20.0 .37 .16
47 72.7 50.0
COin« .23
48 27.3 40.0 .39 -.12
49 81.8 30.0 .58 .52
50 100 80.0 .76 .20
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Table 20
ItOT analysis for knowledge test (All Subjects) 
n =  79
Item Percent of top Percent of lower Index Index
third right third right of diff of disc
1 96.3 75.0 .82 .21
2 96.3 58.3 .70 .38
3 100 100 1.0 0.00
/
4 100 88.0 .92 .17
5 100 70.8 .87 .29
6 100 91.7 .97 .08
7 96.3 62.5 .80 .34
8 100 91.7 .97 .08
9 100 95.8 .99 .04
10 100 58.3 .82 .42
11 70.4 50.0 .57 .20
12 92.6 54.2 .75 .38
13 92.6 54.2 .71 .38
14 96.3 79.2 .87 .17
15 11.1 12.5 .18 -.01
16 37.0 16.7 .28 .20
17 29.6 41.7 .39 -.12
18 33.3 8.3 .24 .25
19 59.3 25.0 .43 .34
20 96.3 75.0 .89 .21
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
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100 83.3 .90 .17
100 75.0 .92 .25
70.4 45.8 .52 .25
96.3 79.2 .89 .17
100 83.3 .94 .17
100 87.5 .96 .13
100 87.5 .95 .13
100 87.5 .96 .13
100 83.3 .95 .17
88.9 45.8 .65 .43
70.4 37.5 .58 .33
96.3 62.5 .84 .34
100 83.3 .91 .17
96.3 87.5 .94 .09
100 87.5 .96 .13
100 91.7 .97 .08
85.2 62.5 .76 .23
100 58.3 .82 .42
100 87.5 .96 .13
100 79.2 .89 .21
66.7 54.2 .52 .13
51.9 25.0 .37 .27
55.6 37.5 .52 .18
59.3 16.7 .32 .43
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45 55.6 20.8 .39 .35
46 44.4 33.3 .41 .11
47 88.9 54.2 .72 .35
48 29.6 41.7 .34 -.12
49 85.2 50.0 .67 .35
50 81.5 54.2 .68 .27
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Table 21
Questions on know!
Item # Orig;
1 1
2 2
3 7
4 10
5 12
6 14
7 16
8 17
9 18
10 19
11 22
12 23
13 27
14 30
15 31
16 32
17 37
18 38
19 42
20 43
21 44
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Table 22
Item analysis for short form of knowledge test (c League) 
n = 41
Item Percent of top Percent of lower Index Index
third right third right of diff of d
1 94.1 76.9 .88 .23
2 94.1 69.2 .85 .31
3 100 69.2 .85 .31
4 100 69.2 .90 .31
5 100 76.9 .88 .23
6 100 76.9 .90 .23
7 52.9 15.4 .29 .45
8 41.2 15.4 .24 .35
9 47.1 7.7 .25 .52
10 64.7 30.8 .46 .39
11 100 76.9 .93 .23
12 76.5 53.8 .61 .26
13 100 76.9 .93 .23
14 88.2 53.8 .78 .46
15 70.6 38.5 .59 .42
16 94.1 61.5 .85 .38
17 88.2 61.5 .78 • (Tl CD
18 100 61.5 .88 .38
19 64.7 23.1 .44 .27
20 64.7 38.5 .51
CM•
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Table 23
Item analysis for short form of knowledge test (D League) 
n = 37
Item Percent of top Percent of lower Index Index
third right third right of diff of d
1 100 75.0
COCD• .23
2 66.7 58.3 .85 .31
3 91.7 58.3 .85 .31
4 91.7 66.7 .90 .31
5 66.7 58.3 .88. .23
6 100 75.0 .90 .23
7 41.7 8.3 .29 .45
8 41.7 50.0 .24 .35
9 50.0 16.7 .24 .52
10 41.7 25.0 .46 .39
11 100 75.0 .93 .23
12 50.0 33.3 .61 .26
13 100 100 .93 .23
14 83.3 41.7 .78 .46
15 83.3 50.0 .59 .41
16 91.7 66.7 .85 .38
17 75.0 50.0 .78 .18
18 100 58.3 .88 .38
19 41.7 33.3 .44 .27
20 66.7 50.0 .51 .41
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Table 24
Item analysis for short form of knowledge test (overall) 
n = 78
Item Percent of top 
third right
Percent of lower 
third right
Index 
of diff
Index 
of disc
1 96.3 70.0 .83 _ .26
2 88.9 56.7 .72 .32
3 100 66.7 .79 .33
4 100 66.7 .83 .33
5 96.3 63.3 .76 .33
6 100 73.3 .88 .27
7 44.4 16.7 .27 .28
8 44.4 43.3 .40 .01
9 44.4 10.0 .26 .34
10 44.4 30.0 .44 .14
11 100 80.0 .92 .20
12 70.4 40.0 .53 .30
13 100 90.0 .96 .10
14 92.6 40.0 .68 .53
15 77.8 46.7 .59 .31
16 96.3 70.0 .86 .26
17 85.2 60.0 .74 .25
18 100 . 63.3 .82 .37
19 51.9 20.0 .35 .32
20 59.3 43.3 .54 .16
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21 55.6 16.7 .33
22 59.3 26.7 .40
23 85.2 50.0 .71
24 88.9 50.0 .65
25 74.1 46.7 .65
Appendix E 
Subject Questionnaires 
Parental Permission and Information norms
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Early in the season, parental permission and information forms were 
distributed at team practices to be taken home, filled out, and returned 
at the next meeting. When necessary, this was followed by a second, 
then a third form accompanied by a self-addressed stamped envelope, then 
by a telephone call.
Three members of C League teams did not participate, and four 
members of D League teams dropped out. In all, 41 C League players' 
parents gave written permission and information. Two other players were 
included on the basis of parental permission forms filed in their 
children's school. Parents of 35 D League members gave full written 
permission. Another 16 gave verbal permission or had filled out such 
forms at their children's school. (Twenty-eight subjects attended a 
school affiliated with the university; their parents had signed for 
participation in university-sponsored research upon their enrollment.)
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name________________________________  date of birth___________________
team  school and grade__________________________
1. How many years before this one have you played baseball in the 
American Legion league?
Is this the same team you played on last year?
2. How many years have you played in other leagues?
3. Circle the position you usually play:
pitcher catcher outfield infield
4. If you play another position sanetimes, which is it?
pitcher catcher outfield infield
5. Besides regular team practice and games, how often do you play or 
practice each week? one two three more than three
6. Do you play any other organized sports? yes no 
If yes, what?
For the next two questions, circle the number (1, 2, 3, 4, or 5) that 
describes the best answer. 1 is hardly ever; 2 is sometimes; 3 is 
every week; 4 is 2--4 times per week; 5 is every day or close to it.
Do any of the grownups in your family play or practice with you?
1 2 3 4 5
Do any of the other kids in your family play or practice with you?
1 2 3 4 5
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Dear Parent:
We are planning to do a study on how children's sports skills 
change as they learn to play baseball. During the season, we will be 
working with the coaches and teams, watching the children play and 
evaluating their skills and game knowledge. This will probably involve 
paper-and-pencil tests, coaches' ratings, ratings based on our 
observations, and measurements such as hew far/accurately each child can 
threw. (Some of this may be done at school.) This is sponsored by the 
School of Health, Physical Education, Recreation and Dance at LSU. Your 
child's team and their leagues are not involved in the study, but are 
cooperating by letting us do it. Ratings of the children's abilities 
will be kept strictly confidential; if our findings are published, or 
presented at a professional meeting, average scores will be the only 
ones reported, and the children, teams and leagues will not be 
identified.
We would greatly appreciate your permission to include your child 
in our study. Please conplete the form below and return it to the 
coach.
Charlotte Humphries, Graduate Student 
Jerry Thomas, Professor, LSU, 388-2387, 2034
My child, ___________________________________ , may/may not (circle one)
participate in the study described above.
parent's signature date
Child's name
Date of birth
In the questions below, Mother and Father may refer to stepparents if 
they are part of the child's household, rather than the natural mother 
or father.
1. Number of years before this your child has played organized baseball:
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2. Do you practice with your child? How much? Circle the number that 
best describes your answer.
1 is hardly ever (less than cnce every 2 weeks); 2 is sometimes (less 
than once per week); 3 is about once per week; 4 is 2-4 times per week; 
5 is nearly every day
Mother: 1 2 3 4 5
Father: 1 2 3 4 5
3. Do any other adults or older children practice with him or her? If 
so, who (relationship) and how much? Circle the number that best 
describes hew often.
person's relationship to child
1 2 3 4 5
4. How much experience do you have as a player? (Circle all answers that 
apply.)
Mother: youth league high school team college team college 
intramurals adult recreation league (If you played adult rec, have you 
played since you passed age 25? yes no Are you playing this year? 
yes no )
Father: youth league high school team college team college 
intramurals adult recreation league (If you played adult rec, have you 
played since you passed age 25? yes no Are you playing this year? yes 
no )
5. Do you watch baseball on television or go to games with your child?
If yes, do you talk to your child about the game?
1 2 3 4 5
seldom often
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6. How important is it to you that your child do well at baseball?
1 2 3 4 5
very little
Which parent filled out this form?
Optional: In case we need to ask you about anything, may we have your 
heme phone number? ____________________________________ _
Appendix F
Skill Test Administration and Reliability
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Running and throwing were tested at team practices. Two or three 
players would be tested as a group. The procedure was identical for 
all, except C League's throw was 90 ft and D League's was 80, and C 
League's run was on 68-ft base paths (total run of 136 ft) and D 
League's was on 58-ft base paths (Total of 116 ft).
For the throwing test, subjects were told that the throw was about 
the distance of a throw frcm short to first, and that their goal was to 
make as many points as possible in 10 throws at the 4 x 5 ft target.
i
The scoring system of 2 points for hitting it in the air, 1 point for a 
hit on the first bounce, and no points otherwise was explained. This 
test was given only after the teams had warmed up, to avoid injury and 
to facilitate maximum performance. When there was a lag between warmup 
and players' turns, they were reminded to stretch their arms to stay 
loose. One player took all 10 throws in succession, while the others 
shagged balls. Scores were announced as they were recorded (Figure 2).
_______________Insert Figure 2 about here_______________________________
The running test was three trials of running two base path lengths. 
This was used rather than a straight run because some players might take 
the turns better than others, which would be important in games. To 
mediate fatigue effects, running was done by rotation until each player 
had run three times. Each subject started from the same place. (It was 
explained to them that they were not to take a lead from that point, as 
the purpose was to measure how quickly each could run the same
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distance.) The experimenter called them off with "mark, set, go," 
starting a hand-held stop watch on "go" and stopping it when the 
runner's foot crossed the base. Encouragement was given during the 
runs.
Reliability for each test was calculated for both leagues (Tables 
25 - 28). A split-halves technique (total of each person's odd scores 
and total of even trial scores) was used in calculating R for the 
throwing test. Pearson Brown was then used to step up the calculated R 
(Thomas & Nelson, 1985, pp. 263-264).
Reference
Thomas, J. R., Sc Nelson, J. K. (1985). Introduction to research in 
health, physical education, recreation, and dance. Champaign, IL: 
Human Kinetics.
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Table 25
Reliability calculations for running test (C League) 
moVA Table
Source SS df MS F R_
blks/subj 2843.202 40 71.08
run 11.723 2 5.86 1.15 .319
error 404.944 80 5.06
total 3259.869 122
R = 71.08 - 5.06 = 66.02 = .92
71.08 71.08
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Table 26
Reliability calculations for running test (D League) 
ANOVA Table
Source SS df MS £  £
blks/subj 27.513 49 .561 11.448 .01
run .363 2 .182 3.714 .027
error 4.770 98 .049
total 32.647 149
R = .561 - .049 = .512 = .913 
.561 .561
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Table 27
Reliability calculations for throwing test (C League) 
moVK Table
Source SS df MS F £_
blks/subj 307.561 40 7.689
throw 45.378 1 45.378 7.591 .008
error 239.122 40 5.978
total 592.061 81
R = 307.561-5.978 = 1.711 = .223 
5.978 5.978
Pearson Brown: 2 x .223 = .446 = .364 = R 
1 + .223 1.223
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Table 28
Reliability calculations for thrcwing test (D League) 
ANOVA Table
Source SS df MS £  E_
blks/subj 289.256 42 6.887
throw 1.163 1 1.163 .425 .05
error 114.837 42 2.734
total 405.256 85
R = 6.887 - 2.734 = 4.167 = .60 
6.887 6.887
Pearson Brown: 2 x .60 = 1.20 = .75 = R 
1 = .60 1.60
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Figure 2
Data collection form for skill tests
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name________________________________________date
age___________________________ school______________
R U N N I N G
1.___ 2.___ 3.___
T H R O W I N G
1.___ 2.___ 3.___ 4.___ 5._
6.  7.___ 8.___ 9.___ 10.
name date___
age school
R U N N I N G
1._____  2._____  3._____
T H R O W I N G
1. 2.____  3._____  4._____  5._
6.___ 7.___ 8.___ 9.___ 10.
name_______________________________________ date___
age__________________________  school______________
R U N N I N G
1.___ 2.___ 3.___
T H R O W I N G
1._____  2._____  3._____  4._____  5._
6. 7. 8. 9. 10.
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